The EU is a pre-eminent player in sustainable development, adopting more than 200 pieces of legislation that have direct repercussions for marine environmental policy and management. Over five decades, measures have aimed to protect the marine environment by tackling the impact of human activities, but maritime affairs have been dealt with by separate sectoral policies without fully integrating all relevant sectors. Such compartmentalisation has resulted in a patchwork of EU legislation and resultant national legislation leading to a piecemeal approach to marine protection. These are superimposed on international obligations emanating from UN and other bodies and are presented here as complex 'horrendograms' showing the complexity across vertical governance. These horrendograms have surprised marine experts despite them acknowledging the many uses and users of the marine environment. Encouragingly since 2000, the evolution in EU policy has progressed to more holistic directives and here we give an overview of this change.
Introduction
All seas face a number of environmental problems and are subject to competing spatial claims and conflicts between the many uses and users and this is especially so in seas adjoining developed, industrialised and agricultural regions such as Europe (van Tatenhove, 2013) . Efforts to resolve these problems have led to extensive current administrative, legislative and management measures which all come under the term Risk Assessment and Risk Management (Cormier et al., 2013) . These are then driven by a governance framework, embracing policies, politics, administration and legislation which cascade in a vertical sequence (Elliott, 2014) . That vertical sequence requires integration from the international level down to national policies but, as will be shown here, this has resulted in a patchwork of European policies, national policies, private initiatives and regulations on different levels that often conflict with each other.
In Europe, the European Union (EU) is a pre-eminent player in the field of sustainable regional development and in recent decades, it has adopted more than 200 directives, regulations and many other forms of legislation and amendments in the area of environmental policy that have direct repercussions for regional development (Beunen et al., 2009) . This policy framework is aimed at the sustainable use of marine resources, but also the protection of the marine biodiversity -indeed the main idea of marine management is to protect and enhance the natural structure, processes and functioning while at the same time delivering the ecosystem services from which society can take benefits (Elliott, 2011 (Elliott, , 2013 .
There is now a complex management framework (Elliott, 2014) in which local, national, regional and international initiatives have to be harmonised. In the case of Europe, at both the EU and Member State levels, progress towards managing and protecting the marine environment has been hindered and is very often insufficient (EC, 2006) . In Europe, measures to protect the marine environment by tackling the impact of human activities are not new. In the 1970s, many of the regional seas became the subject of international conventions including the OSPAR Convention for the North Eastern Atlantic, the Helsinki Convention (HELCOM) for the Baltic Sea, the Barcelona Convention and associated Protocols for the Mediterranean Sea and the Bucharest Convention for the Black Sea. Although now having much wider environmental remits, these Regional Sea Conventions (RSCs) were primarily created to address pollution from land-based and vessel-based sources. Historically, other maritime activities were also dealt with by a number of separate sectoral policies (Commission of the European Communities, 2008; van Hoof et al., 2012) , which only took into account the priorities of one policy area (i.e. transport, fisheries, pollution etc) without fully assessing the impact across the board and giving equal weight to all the relevant sectors. Such compartmentalisation has led to a piecemeal approach to protecting the marine environment.
To our knowledge, there has been no attempt to collate and produce a synthesis of European marine environmental policies and so this paper aims to demonstrate the volume and extent of current legislation to manage the marine environment. As such it provides an overview and discussion of the types of directives and policies currently regulating European marine waters, emphasising the role of sectoral directives and how these have evolved to more holistic directives and management. To reinforce the point, we produce a road-map of the complex nature of the different types of legislation from International law and European jurisdictions. Given that this then requires an enabling framework within each Member State, we present as a case-example the national implementation in England used to protect the marine environment. We take the view that although we focus on the European situation, the analysis is relevant to all maritime states and will give lessons for those states whose marine use and protection legislation is less well-developed than European and North American states.
The fundamental questions addressed here are:
 Is there sufficient marine legislation to adequately manage the marine environment, giving protection to the natural system whilst providing ecosystem services and societal benefits?  Are all sectors adequately managed or do we require better management or better implementation of the current legislation?  Is there an important piece of legislation missing?  Are the levels integrated both vertically (from globally to nationally) and horizontally (in all aspects within one geographical area)?
Principles for environmental management
As marine governance relates to policies, politics, laws and administrations, these are for the wide adoption of eight internationally recognised principles. These are ecologically sustainable development; intergenerational equity; the precautionary principle; Conservation of Biological Diversity and ecological integrity; economic valuation of environmental factors; the polluter pays principle; waste minimisation, and public participation (e.g. EDOWA, 2011).
In turn, the prevailing marine management has to reconcile several wide-ranging topics: the vertical integration of governance across geopolitical levels, the horizontal integration across the many types of stakeholders, the chain of activities leading to pressures and impacts, the risk assessment and response (as risk management) to those impacts, the creation of ecosystem services with a potential to deliver societal benefits, and the Ecosystem Approach (Elliott, 2014) . The latter may be regarded simply as the ability to maintain, protect and enhance the natural system, its structure, functioning, health and productivity while at the same time deliver the services, goods and benefits required by society; hence this is the central aim of managing those seas (Atkins et al., 2011; Tett et al., 2013) .
Where management measures are introduced (or proposed) to address the adverse impacts of development, it has been postulated that for environmental management measures to be seen as being likely to be both successful and sustainable, they should meet the so-called 10-tenets (that actions should be socially desirable, environmentally and/or ecologically sustainable, economically viable, technologically feasible, legally permissible, administratively achievable, politically expedient, culturally inclusive, ethically defensible and effectively communicable) (Elliott, 2013) .
Therefore to deliver sustainability relies on the coordinated and harmonised approach to marine governance, taking into account the Ecosystem Approach and the 10-tenets. The integrated and sustainable management of the seas thus requires those many aspects to be coordinated (Elliott, 2011; Barnes, 2012) . Hence, sustainable and holistic marine management requires horizontal integration across the various stakeholders and players as well as vertical integration of governance at several geopolitical scales.
Types of EU legislation/policy

Sectoral policy
Until relatively recently, the EU approach to the protection of the marine environment has been piecemeal. Since the 1970s, marine based activities have been regulated through a number of sectoral policies, where the sector include fishing, aquaculture, navigation, infrastructure development, agriculture, etc. Each piece of legislation then addressing a particular problem usually in isolation from other issues (Mee et al., 2008) , some of which still exist today such as the Common Transport Policy and the Common Fisheries Policy. Long (2011) considered that these policies were, and in some instances still remain 'stand-alone policies' with few common features giving holistic protection of the marine environment.
In 1972, the year of the first United Nations Conference on the Environment, the European Community adopted its first five-year Environment Action Programme (EAP) (1973) (1974) (1975) (1976) (1977) setting out the principles and priorities that would guide its policies in the future. This first EAP set out detailed lists of actions to be taken to control a broad range of pollution problems, based on the fundamental ideas that 'prevention is better than cure', the 'polluter pays' principle and environmental impacts should be taken into account. EU marine policy (including coasts, estuaries and wetlands) began with directives being adopted which were sectoral in nature (Apitz et al., 2006) . This is demonstrated, for example, by the control of bathing water quality, shellfish growing areas, shellfish hygiene and the framework for dangerous substances; the latter in turn gave rise to more specialised 'daughter' directives on individual or groups of compounds such as 
Holistic policy
Only recently has EU law changed to a whole system view (Apitz et al., 2006; Holt et al., 2011) with the development of a more holistic approach in terms of estuarine, coastal and marine management brought about by the evolution of EU directives. With framework directives now the principal means of regulatory intervention under the EU environmental policy, this large body of environmental legislation and policy has been developed in order to monitor, conserve and protect the marine environment. Where most sectoral directives are prescriptive in nature setting targets and giving detailed descriptions, in contrast, framework directive leave the details to the discretion of the Member States. This follows the European principle of subsidiarity and allows Member States a degree of control and considerable discretion as to how the policy is transposed into national legislation (van Leeuwen et al., in press ). In practice, this can lead to the implementation of the EU legislation in the national legal system of individual Member States which may differ from each other. Prior to the adoption of the Single European Act in 1986 (which entered into force on 1 July 1987), Member States required enabling legislation to enact the EU directives whereas since then, only national regulations have been required.
As with the US Federal system, a Member State can go further than is indicated by the Directive but will be reported to the European Court under legal action (called Infraction Proceedings) if it does not adhere to the letter or spirit of the Directive. These newer instruments share a common objective of attaining sustainable development and through the implementation of the Ecosystem Approach, existing and new policy making and delivering institutions must be able to accommodate and adapt to a new multi-sectoral approach (Mee et al., 2008; Bainbridge et al., 2011; van Leeuwen et al., in press ). This in turn follows from the European Member States being signatories of the UN Convention on Biological Diversity which is based on the 12 principles of the Ecosystem Approach (e.g. Elliott, 2011) .
The sectoral directives have gradually been superseded or subsumed into holistic or framework directives or those with a wider geographical remit. The new wave of directives formulate objectives which are not geographically bound to national jurisdiction, but apply to all uses and users of a marine area (Qui and Jones, 2013) Despite the above, it was the Water Framework Directive (WFD) (2000/60/EC) which marked a change in emphasis in EU legislation, being part of the so called 'third wave' of EU legislation which adopts a holistic approach to water environmental protection and regulation (Moran and Dann, 2008) . The WFD provides an integrated policy tool aimed at achieving Good Chemical and Good Ecological Status (GEcS) or in the case of Heavily Modified Water bodies (HMWB) Good Chemical Status and Good Ecological Potential of inland surface waters (rivers and lakes), transitional waters (estuaries), coastal waters and groundwater and also to prevent deterioration in the status of those water bodies by 2015 (Hering et al., 2010) . However, although it covers the catchments and transitional waters, the WFD only covers the narrow band of coastal waters extending either one or 3 nautical miles (depending on country) from high water.
The EU vision for future management of its seas is set out in the 'Blue Book', the Integrated Maritime Policy for the EU ( The MSFD seeks to establish an integrated framework for the management of marine spaces, and requires large ecoregions to achieve or maintain Good Environmental Status (GEnS) by 2020 Hering et al., 2010) . (NB Following Mee et al., 2006, and Borja et al., 2010 , here we use GEnS for Good Environmental Status rather than GES to differentiate it from GEcS in the WFD.) Whereas the WFD considers the ecological status according to a set of biological quality elements, the MSFD potentially focuses on the functioning and responses according to a set of 11 Descriptors. It enshrines in a legislative framework the EBA for the management of human activities having an impact on the marine environment, integrating the concepts of environmental protection and sustainable use (Ounanian et al., 2012) . Hence, the MSFD is a unique directive and is the first piece of legislation applied across European regional seas that requires assessing the range of issues that should encompass overall marine environmental sustainability (EC, 2008; Long, 2011; van Leeuwen et al., in press ).
With the competition for maritime space and the need to reduce conflict between competing developments (Douvere, 2008) , the EU has recently adopted a new directive addressing Maritime Spatial Planning (MSP) (EC, 2014) . This directive will manage and give greater coherence to all activities and uses and users, aimed at reducing the existing over-regulation and administrative complexity within the marine environment (EC, 2013a). Its aim is to ensure a coordinated approach to MSP throughout Europe, to enable the efficient and smooth application of MSP in cross-border marine areas, to favour the development of maritime activities and the protection of the marine environment based on a common framework, all under the umbrella of similar legislative implications (EC, 2011) . Although the original recommendation on Maritime Spatial Planning and Integrated Coastal Management (EC 2013/0074) was passed by the Commission in April 2014, the integrated coastal management aspect of the directive has been removed. The directive must be transposed into national legislation by 2016 with national maritime spatial plans developed by 2021. However, it has been argued that this directive is essentially about promoting Blue Growth and neglects the framework nature and ultimate aims of achieving GEnS under the MSFD (Brennan et al., 2013) , and favourable conservation status (FCS) under the Habitats Directives (Qui and Jones, 2013) . MSP is already being promoted within many countries by both statutory and non-statutory bodies (e.g. De Santo, 2011; Foley and Halpern, 2010) , with several EU countries already adopting national legislation and administrative measures to enable MSP to occur (Douvere and Ehler, 2009; Jay, 2010; Schaefer and Barale, 2011; Collie et al., 2013; Jay et al., 2013) . England (with similar legislation being enacted within the devolved administrations) passed the Marine and Coastal Access Act in 2009 as a means of pre-empting the MSFD and then the MSP Directive. A total of ten marine plans covering all the seas around England are expected to be in place by 2021. 
Proposed policy
Mapping marine protection
Vertical integration
As discussed above, all European Member States have to respond to a large suite of international, regional and national policies, laws and agreements controlling many sectors such as fisheries, energy and conservation. Consequently there are many organisations and administrative bodies responsible for these such that in all countries no single authority is responsible for addressing marine affairs (see Elliott et al., 2006; Boyes and Elliott (in press) ). This has resulted in a patchwork of EU directives and policies and national legislation, and a number of government bodies with overlapping duties to manage them. The International law, and European and national legislation currently in place (and proposed) to protect the marine environment has been mapped out in Fig. 1 . At the centre are the international conventions, treaties and protocols (orange boxes for global law and agreements and blue boxes for International organisations) which many countries worldwide have signed and agreed to uphold. In a European context, for some Conventions such as the United Nations Framework Convention on Climate Change (UNFCCC), the signatory requirements have been given greater impetus through the implementation of a subsequent European Directive (Renewable Energy Directive). Shipping is also controlled on an international context, through IMO regulations and MARPOL.
Moving out from the centre, the red boxes in Fig. 1 show the EU directives and policies which govern activities in the European seas, with blue ovals showing the primary target/status to be met. There is a wide range of legislation relevant to the exploitation of marine resources and the management of human impacts on the marine environment. Although this set of directives was previously dominated by sectoral policies such as the Dangerous Substances, Bathing Waters and Urban Waste Water Treatment directives, the development of a more holistic approach in terms of coastal and marine management has been brought about by the recent creation of EU Framework directives giving protection to the whole aquatic environment. directives such as the Water Framework Directive, Marine Strategy Framework Directive, Birds and Habitats directives and the Strategic Environmental Assessment Directive formulate objectives which do not relate to administrative boundaries but to all uses and users and to large geographical areas. Several of these are Framework directives which while giving the main thrust of the policy, then leaves the detailed implementation to the Member State. As such they have a built-in difficulty of ensuring that policies are consistent and coherent across both the Members States and the directives even though there may be notable differences in implementation between Member States (e.g. Hering et al., 2010; The figure also shows how this EU legislation has been implemented in England (including other primary enabling legislation) (green boxes) giving protection to the marine environment (purple ovals). As a consequence, most existing UK environmental law is the product of legislative enactment, often in response to European directives and is therefore related to sector specific activities. However, as the UK Government begins to take a more holistic approach to environmental management and by applying the Ecosystem-Based Approach to the management of human activities, environmental legislation now aims to enforce policies that focus on various policy goals. However not all English national legislation is in response to EU directives, for example, national acts such as the Marine and Coastal Access Act (2009) championed through government by environmental organisations (and the equivalent acts in Scotland (Marine (Scotland) Act 2010) and Northern Ireland (Marine Act (Northern Ireland) 2013) pre-empt the MSFD and the proposed MSP Directive. Despite this, these UK Marine Acts were framed on the basis that they would allow these EU marine directives to be implemented.
Horizontal integration
By replacing the actual names of the European directives and policies with their generic titles, it is possible to indicate the topics covered (Fig. 2 ) which although they have been added in an iterative and piecemeal manner, show the comprehensive nature of the system. It is arguable that topics and hence directives were added in response to particular societal concerns at any one time, for example the large emphasis on pollution from land and vessel-based sources in the 1970s which led to the legislation covering shellfish quality and dangerous substances. The Wild Birds Directive (79/409/EEC) in 1979 was possibly the European response and thus the start of the enabling legislation for the 1971 Ramsar Convention, whereas the large outbreaks of bloom-forming algae as the result of nutrient pollution in the 1980s led to the Nitrates Directive (91/676/EEC) controlling diffuse pollution in the early 1990s.
Whereas pollution seemed to be the most important topic needing to be addressed in the 1970s, and perhaps arguably the easiest problem to tackle especially in the case of point-source pollution, an increasing awareness of habitat and biodiversity based management was heightened by the UN Conventions on Biological Diversity (CBD) and Environment & Development (UNCED) (UN, 1992) . These were put into EU law through the Habitats and Species Directive (92/43/EEC), which together with the Wild Birds Directive became the Natura 2000 framework. Member States transposed these directives into national legislation, although it is arguable that these were primarily designed for terrestrial areas, in which the management of a site is easier than in aquatic areas where the dynamics of environmental factors on biological components makes management more difficult. For example, protecting the diversity of a chalk grassland can encompass most of the features whereas managing wading bird populations in estuaries requires an understanding of their performance at breeding sites which may be thousands of kilometres away (Elliott and Whitfield, 2011) .
The influence of the catchment on the quality of estuarine and coastal waters led to the expansion of control via the Water Framework Directive ultimately leading to catchment management plans and the consideration of hydromorphological barriers upstream which can affect the health of coastal and transitional waters. Just as pollution concerns made the transition from land to freshwaters to estuaries and lagoons and then to the open coast and seas, so did the legislation with the development of the MSFD and now MSP. The 'horrendogram' illustrates the complex nature of the legislation currently being used to manage and protect our transitional waters, coastal and marine environments (Fig. 1) . As discussed above, whereas European policies until the 1990s were sectoral in nature, EU legislation has progressively become more holistic embracing the Ecosystem-Based Approach. Long (2011) suggests that one common feature of this new generation of EU legal instruments is that they establish a methodology for the management of natural resources that is 'science-driven, adaptive and focused on enhanced Member State cooperation and coordination at regional levels'.
The generic figure (Fig. 2) is valuable in allowing the interrogation of and planning of integrating marine management in any coastal state worldwide, allowing all uses and users of the marine environment to be addressed and legislated for. It is important to ensure horizontal integration occurs amongst all the aspects of the marine environment.
Discussion
It is important to note that although the new generation of EU law has been adopted, regulatory sectoral instruments such as the Nitrates Directive, the Bathing Water Directive and the Urban Wastewater Treatment Directive that are predominantly focused on preventing specific types of land-based pollution of the aquatic environment, are not replaced by the WFD and MSFD, but make an important contribution towards attaining their objectives. As these framework directives are not prescriptive in nature, Member States still rely on these older generation directives to achieve the new goals for the marine environment (Long, 2011) . Therefore sectoral legislation is still in existence with the more holistic new generation law adding to the plethora of legislation which is required to manage the sea with its many uses and users.
Given the total population of the EU coastal Member States, EU environmental directives contain some of the most influential environmental legislation worldwide, and are 'binding as to the result to be achieved'. However, these directives have been criticised for often being vague in their commitments, lack specific details, and may contain wider-ranging derogations to soften the potential impact of the new legislation (Bell and McGillivray, 2006; Salomon, 2006; van Hoof, 2010; Rätz et al., 2010; van Leeuwen et al., in press ). Moreover, the implementation of some of these directives by policy makers has also been rather piecemeal and has failed to meet the more holistic aspirations of the original legislation (Moss, 2008; Wakefield 2010; Holt et al., 2011) .
A cautionary tale for those isolationist groups who criticise the excessive legislation at both the European and national levels, is they should remember that even without this, all these components and activities still need managing and regulating and so a maritime state still requires a broad amount of legislation. Hence, a country's marine legislation would still require the elements to cover land and vessel pollution, dredging and aggregate extraction, fisheries and mineral exploitation etc. Similarly, the cross-boundary nature of marine problems will always require cross-boundary solutions.
At the Member State level, progress to protect the marine environment has been hampered by reactive sectoral policy. Current sea space management has often led to overregulation and complexity (EC, 2013a) and hence there has been a demand by industry for a 'one-stop-shop' to minimise the amount of legislation to be tackled before development can occur (Boyes and Elliott, in press ). Furthermore, for some Member States boarding regional seas, the fact that purely national measures cannot influence the activities of other countries bordering the same marine area is frustrating. For example, regional cooperation poses many challenges for MSFD implementation, including obtaining support for regional outcomes by non-EU nations who are not required to ratify the MSFD (Freire-Gibb et al., 2014) .
In addition, the plethora of marine legislation, can lead to what may be called the paradox of uncertain governance. Countries are struggling to keep up with the amount of EU legislation and require an increasing set of competent bodies and administration to enact the legislation (Boyes and Elliott, in press ). Because of this, it is argued that each of those bodies can become competent in their own field (e.g. the nature conservation bodies tackle nature conservation only, and the environmental protection agencies tackle only pollution control) but they do not have the resources to tackle fields outside their own remit. However at least the new directives and recommendations are more holistic and less sectoral in nature.
Given the evidence above, we can now address the questions posed at the beginning of this paper:
1. Is there sufficient marine legislation to adequately manage the marine environment, giving protection to the natural system whilst providing ecosystem services and societal benefits?
There seems to be sufficient marine legislation to adequately manage the marine environment in that all elements are covered, although there needs to be greater cross-border coordination around those instruments. As EU legislation has historically been made sectorally, throughout a series of different decades and reactively to solve problems, some of the current policies conflict with each other. An example of this is the conflict experienced between managing activities in the marine environment to achieve GEnS under the MSFD and other policy aspirations that aim to develop social and economic growth in Europe. An increase in the renewable energy sector activities will cause pressures on the ecological characteristics of predominant habitats, increasing the risk of failing to achieve GEnS for Seafloor Integrity under the MSFD (Knights et al., 2011) .
In essence, cross-border governance is required to be more effective so that it has a greater impact on users of the sea and its environment. Linking the MSP, Integrated Coastal Zone Management and Strategic Environmental Assessments may provide a powerful tool to integrate governance across sectors and help to attain the aspiration on attaining GEnS in the MSFD .
Despite a move to an Ecosystem-Based Approach to marine management, data are still collected sectorally and there is no 'one-stop-shop' to obtain data on the marine environment and thus provide more cost-effective mechanisms for the users to sustainably exploit the seas (Boyes and Elliott, in press) . Similarly, it remains to be seen whether the proposed MSP Directive adds to or merely duplicates the existing controls.
Are all sectors adequately managed or do we require better management or better implementation of the current legislation?
To cope with changes (e.g. climate change) and their impacts on marine governance, future legislation may change (be amended) or be revoked (repealed) (e.g. the WFD repealing the four former directives of the Dangerous Substances Directive (67/548/EEC), Freshwater Fish Directive (2006/44/EC), Shellfish Waters Directive (2006/113/EC) and Groundwater Directive (80/68/EEC)) based on changes in policy. The enforcement of EU directives by the Com-mission or the enforcement of International law by the respective governing body may also change depending on future changes to the marine environment. Countries may choose to step away from the obligations of the law or make it a secondary concern to other environmental or economic issues or may require derogations (exclusion clauses) in implementing the directives. For example, the MSFD contains Descriptor 2 covering nonindigenous species (NIS) and hence a Member State would be in breach of the Directive such NIS caused the non-attainment of GEnS. Despite this, for the Mediterranean Sea, NIS entering through the Suez Canal will be outside a Member State's control and hence a Member State may ask for a derogation.
The Blue Growth Agenda (e.g. large-scale offshore aquaculture, seabed mining, and blue biotechnology) has been highlighted as a rapidly developing sector for which there is currently limited regulation and little is known about the ecosystems in which the activities take place. This developing marine sector may require additional governance if amendments to existing legislation are unfeasible.
Despite the plethora of marine legislation, it is possible to list some aspects of marine governance which still need to be addressed (Table 1) . As an example, implementing the directives requires a large financial commitment not least in the monitoring and assessment required and the provision of data. This increases if changes to the marine environment due to local pressures have to be detected over those due to climate change. questioned the ability of countries to implement these directives in the current difficult economic climate. MSFD -achieve GES by 2020, reporting every 6 years WFD -achieve GEcS & GCS by 2015, updating/reporting every 6 years HSD -achieve FCS, reporting every 6 years. Impact of the economic downturn Sufficient funding to implement the directives.
Is there an important piece of legislation missing?
The analysis here suggests that all areas of the marine environment are currently being managed by some piece of legislation and that currently there is no legislation missing. However, whether this is integrated in the best possible way is open to discussion. There are areas of the marine environment which could be better managed through existing legislation. For example, the issue of cross-border co-operation is deemed important although the time-frame available for such transnational coordination is often prohibitively short. The MSFD (and the proposed MSP Directive) is seen as a way forward for cross-border co-operation as it makes it obligatory for Member States to work at the regional seas level, hence requiring more emphasis on cross-border co-operation.
Are the levels integrated both vertically (from globally to nationally) and horizontally (in all aspects
within one geo-graphical area)? Fig. 1 indicates that for specific sectors, there is vertical integration, for example following the chain of legislation for conservation from the UN Convention for Biological Diversity through the EU Natura 2000 directives to local regulations, the chain for climate change initiatives from the Kyoto protocol through the EU and national renewable legislation, and for underwater cultural heritage from UNECSO through EU and national legislation. However, the analysis shows that as yet there is incomplete vertical control over ballast water and on diffuse pollution, arguably intractable marine problems.
Within each horizontal level (international, European and national), the analysis indicates a comprehensive coverage. However, there is the proviso that in order for that coverage to be successful then it requires the administrative bodies to be coordinated (Boyes and Elliott, in press ).
Concluding remarks
Firstly it is emphasised that in compiling and widely discussing the analysis here, it has been notable that observers have been surprised by the complexity and amount of current marine legislation, even though they were aware of the large number of marine activities which required controlling. Environmental protection requires adequate legislation but on condition that a fit-for-purpose and not disproportionate bureaucracy is provided.
Secondly, the historical view has shown a compartmentalisation of marine activities and their governance has produced a patchwork of EU directives and policies and national legislation leading to a piecemeal approach to protecting the marine environment. The challenge is now to ensure a vertically and horizontally linked patchwork and to ensure the instruments are integrated within a geographical area.
Thirdly, it is encouraging that the recent development of holistic and framework directives will increase the spatial and temporal integration but there is still an opportunity for rationalising the legislation and removing overlap. There is also the need to ensure that taken together the legal instruments have well-defined and integrated objectives.
